Patient:
Female, 27 Final Diagnosis:
Right atrial thrombus compressing the sinoatrial node Symptoms:
Dyspnea • cough and hemoptysis with supine bradycardia reaching 36/min and dizziness Medication: -Clinical Procedure:
Cardiac surgical intervention removing the mechanical cause if conservative management failed can be done safely Specialty: Surgery
Objective: Rare disease Background:
Behçet's disease (BD) is a chronic multi-systemic disease of unknown cause. Intra-cardiac thrombus (ICT) complicating BD is extremely rare. In general, cardiac manifestations in BD are associated with poor prognosis. Chest computed tomography (CT) scan and echocardiogram are excellent modalities for diagnosis and patient assessment. Cardiac surgical intervention can be done safely using an on-pump technique when medical management has failed. Case Report : We report on a case of a 27-year-old Jordanian woman diagnosed with BD who presented with dyspnea, cough, and hemoptysis, with supine bradycardia reaching 36 beats/minute and dizziness which disappear on sitting or standing position, and with heart rate reaching 76 beats/minute. Right atrial thrombus was identified using transthoracic echocardiogram and chest CT scan. After medical management failed, cardiac surgical intervention became an option and targeted extraction of the right atrial thrombus compressing the sinoatrial node (SA node).
Conclusions:
In BD, right atrial thrombus compressing the SA node is rare. If conservative management has failed, cardiac surgical intervention removing the mechanical cause can be done safely, either using on-pump with cross clamp or on-pump with beating heart technique. [1] [2] [3] [4] [5] . In general, cardiac manifestations in BD include cardiomegaly, pericarditis, endocarditis, and rarely myocardial infarction and myocarditis [6, 7] .These cardiac manifestations, which are indication of poor prognosis, have been reported to occur in about 1-5% of cases [8] . CT scan and echocardiogram are excellent modalities for diagnosis and patient assessment. Cardiac surgical intervention can be done safely using onpump or off-pump techniques when medical management fails.
Case Report
A 27-year-old Jordanian woman, with a known diagnosis of BD and a negative history of smoking and oral contraceptive use, was doing well until one month prior to admission when she presented to the emergency department with dyspnea, cough, and a history of frequent hemoptysis 2-3 times daily of two weeks duration which had stopped spontaneously.
The cough was persistent throughout the day without any diurnal variation; at day of presentation, she also complained of fatigue, dizziness, nausea, tachypnea, and high grade fever.
Upon physical examination, the patient was unstable, with respiration rate (RR) of 24 cycles/minute, and heart rate (HR) of 25 bpm during supine position ( Figure 1 ) which became 72 bmp at sitting position. Her blood pressure (BP) was 125/80 mm Hg. Her neck veins were distended with multiple superficial dilated veins over the chest wall and groin, but no other significant findings were observed.
Laboratory tests showed anemia (9 g/dL) and elevation of inflammatory parameters; C reactive protein concentration (CRP) was 96 mg/L (normal is <6 mg/L), negative markers of myocardial necrosis, but D-dimers were 3 μg/mL (reference value <0.5 μg/mL) with normal liver and kidney function.
The patient was being followed by a chest physician and a rheumatologist with experience in diagnosis of complicated BD with pulmonary involvement, such as pulmonary artery aneurysms, pulmonary thromboembolism, and superior vena cava thrombosis.
The new presenting event was severe supine bradycardia, which disappear during standing or semi-sitting position. The cardiologist was consulted and the patient was put on conservative management including colchicine, corticosteroids, immunosuppressive agents, anticoagulant heparin (heparin conservative management started with 5,000 IU IV bolus, followed by continuous infusion (18 IU/kg/hour) to maintain a PTT of 50-70 seconds) and low dose aspirin. Chest x-ray demonstrated hilar enlargement. Transthoracic echocardiography, done by an expert cardiologist, showed a mass (3×4 cm) filling the right atrium A CT scan was done and showed a large right atrium thrombus and thickened atrium (Figure 2 ). The cardiologist initially started two weeks of conservative management and recommend continuation of anticoagulation and starting thrombolytic therapy (streptokinase loading dose 250,000 U/30 minute followed by 100,000 U/hour for 24 hours) which resulted in no observable benefit regarding resolution of the thrombus or the bradycardia. The patient developed significant hemoptysis so medical treatment was stopped and the consensus for treatment was surgical excision. Histopathologic confirmation of the diagnosis was agreed upon by the cardiologist and the cardiac surgeon.
The patient provided consent to publish her case but without any photos of her body showing dilated superficial veins over the chest wall and groin. Unfortunately, a technical record error occurred resulting in the loss of the echocardiogram video. 
Surgical procedure
Classical on-pump open-heart surgery with cross clamp could not be carried out because the subclavian, femoral veins, and superior and inferior vena cavas were thrombosed. We instead used on-pump beating heart technique. The HR was 32 bpm on the operating table.
The sternum was opened, heparinization was as usual for the possibility of cannulation on-pump techniques. Unfortunately, the superior and inferior vena cavas were thrombosed and cord like, the right atrium was small due to thickened wall and organized thrombus (Figure 3 ). Aortic cannula was inserted, but the venous cannula failed to fit inside the atrium down to inferior vena cava due to a small right atrial cavity and thrombosed inferior vena cava, so the venous cannula was taken out and two pump suctions were used to return the venous blood from inside the right atrium and from outside (mediastinum) to the heart-lung machine. This enabled us to look at the inside of the atrium, however, we could not see the thrombus ( Figure 4) . We then used an on-pump beating heart technique for as short a procedures as possible; a forefinger was inserted into the right atrium through the opened right atrial appendage, which was controlled by an appendage bursting suture. The thrombus was mobilized and floated up to the opening of the appendage, becoming visible at this stage, and preventing the atrial venous blood from coming outside when the bursting suture was released. The thrombus was extracted using ovum forceps through the right atrium opened appendage ( Figures 5, 6 ). Immediately the HR went to 72 bpm ( Figure 7) . Post-operative, the patient was hemodynamic stable with no inotrope administered in the cardiac intensive care unit, and the patient was discharged home on the seventh day. A CT scan done one-week post-surgery showed absence of the previous mass (Figure 8 ). The histopathology report noted organized thrombus.
During follow up at 4, 8, and 12 weeks post-surgery, the patient was seen in the cardiology clinic where her BD was stable, with BP 130/80 mmHg, and HR was stable between 70-85 bpm. The patient was asymptomatic regarding positional dizziness and shortness of breath. 
Discussion
Intra-cardiac thrombus (ICT) usually is located in the right side of the heart, and most commonly affects the right ventricle, but ICT located in the left ventricle or affecting both ventricles has also been described [1, [9] [10] [11] [12] .
It is believed that the pathogenesis of the thrombotic formation in patients with BD is due to endothelial cell ischemia or disruption that leads to enhancement of platelet aggregation; other possible pathogenic mechanisms, which affect approximately 18% of cases, is due to the presence of anti-phospholipid antibodies [13] [14] [15] .
ICT has also been frequently associated with superficial thrombophlebitis and deep venous thrombosis [3, 16, 17] or thrombosis of vena cava [9] .
It has been speculated that pulmonary embolism or pulmonary infarction might have originated from deep vein thrombosis or right ventricular thrombi [12, [18] [19] [20] . Pulmonary vascular manifestations are a result of in situ pulmonary pathology rather than embolization from systemic veins [1] .
In our case, the complication of BD was diagnosed by echocardiography and CT scan followed by an intraoperative excisional biopsy removing the mechanical complication.
While conformation of the diagnosis is determined either at necropsy or after surgery, CT scan and MRI are considered an important tool in the diagnosis and assessment of a patient condition and might show vascular complications and give more information about lung parenchyma [21] .
Although medical management has been associated with a better outcome, surgical removal has the advantage of providing material for histological examination [21] .
Both anticoagulants and thrombolytic are considered first-line medical treatment of ICT [1] , but in the presence of pulmonary aneurysms this therapy might lead to fatal hemoptysis, especially in bilateral and large aneurysms.
Right atrial thrombus is extremely rare, and our review the literature did not find reported case of right atrial thrombus that comprised the SA node causing positional bradycardia.
Conclusions
We conclude that thrombi in the right atrium of the heart can be present as an extremely rare case in BD, causing compression of SA node or a mechanical filling defect. Echocardiogram and CT scan are considered important tools in the diagnosis of these condition.
Cardiac surgical intervention should be considered in cases where medical treatment has failed to dissolve the thrombus, and surgery can be done safely using on-pump technique with cross clamp and cardiac arrest or on-pump technique with beating heart. This intervention can provide material for histological examination and confirmation of diagnosis. 
